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peMOKTt 06CJLAHOA KOHOMMM %* CHCT yiWlW 
HMfl VCTOftHMtOCtM WiaCTUpeA A«»CTW» CMM- 

HsnuiMx ycHmtA npM A«npaceM«x. 
npesuuMcutKx 8-9 MFlt. Ann aroro nocne 
yetftHOUM ■ Htcrt A€*«kt« nepaoro npoA<wu- 
mo rotpMpotftMHoro TMCTUpn yCTiHtMMt*- 
iot aiopoA. ripMneM fl0pMM6Tp •Toporo 

MACTWPII tUftMpaOT MSN Mil MM nepMMCTpa 

nepaoro rvncTwpa. a nepMwetp nepaoro aw 

6Mpa»T M6HWUJMM n8pMMftTp» 06CIAHOA KO- 

iiOHMW. A^MMy eroporo ycTanae/waaeMoro 
niiacTups a w 6m paxrr 6o/i ktueA atimmu nepaoro 
M a aoiiMHMMy. GoAtwyo paOosero xoa* nvr 
paa/iMsecxoA AOpHMpyomeA ronoaxM. nepcA 
ycra»oexoA rroporo nnacTvpft oahh ms ero 
Topuoa CMetuaiorr orwoaaenwMOTopua nepao- 
ro Ma atflMNMHy p*5osero XQJU rMApaemwe- 
cxo* AopMMpyiotueA ronoexM a Hanpa«)M)KMM. 
npoTMaononoxHOM NanpeeneHMio pa6<ncro 
xoa* AOPKMpyioiMCw roitoaxM. 
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143o6pcTCKM« om-ocmtc* x peMOMty axe- 
nxyarauMOHMWx. MarMewanwtMX m Apyna 
ckmxcmm. 6o*ee T04MO * aoccmtomAeMMXj rap* 
nrrMNKOCTM o6caAHwx xoaohh MerawwHecKM- 

MM fUUCTWpXMM. 

UanMO M9o6p«TtHM* «M»eTca noeytve- 

MMO 3^KtMaMOCTM pCMOMTO OOCAAHO* XO- 
AOHHU 1* CW yMAMNaMMB yCTOMHMaOCTM 

niiacTMpeA AeAcnMio CMMMawm" yawnA 
npM AenpeccMfix. npeewuiaomMx 8-9 Mil*. 
CnoeoO ocymecrinxeTca cnnsi*w*" oo- 



B cxaaxcMMy cnycxex>T nepeuA npoAO**- 
mo ro*pMpoaaMMMfl rwacTwp*. nepaMtrpoM. 
6oji*uimm napMMarpa oSciahoA koaohmw, AO- 
eti*A*iOT ero x nccty AC^€rra o6c*a*om xo- 



AOMMM M yCTXHX&flHaaCT • JTOM MCCta npMXCA- 

TMtM fMAP^ a ammccxoA AOpHMpyxMucH rwo- 
■km. 3at*M x Mccry AJ^exTa cnycxawT btopom 
npQADAWMO ro^pMpoaaHHwA rwacrgpv nepw- 
MerpoH, MaMwuiMM napMMaTpa nepaoro ycra- 
Ma*AM»aeMoro rwacmpa. m a^mhoa. 6onwiieA 
AAmmm nepaoro ycraMaanMaaeMoro niwcTWpa, 
Ha aenMHMMy, 6ojikUjyx> pa6osero xooa W 
paammooA AopnMpyx>meA ronoaxw. nepeA 
ycranoaxoA aToporo rwacrwpx oamm mi cro 
ropuoa CMemaxxrovMOCMTeiibMOTopua nepao- 
ro ruuerwpii Ma ao*MNMMy pa6onero xoAa rMA* 
paiAMiecxoA AopMMpynu4eA roAoaxM • 
ManpaaMMMM. npoTMaono/ioxHOM Manpaaiie- 
hmio pa6onero xoa* rMAP*i*wsecK0A Aop«M- 
pyiouuaA ronoaxM, a jitcm npOM3aoA*T ycra- 
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hoi icy ■TOporo nnecrup* enexAecT c nepiwM 
h no/iNUM nepetpwmcM nepaoro n»rpy6*a no 
act* ero a«mmc. 

OnuT csMAOTCitkcrtyer. hto npM pcMOMre 
koxomh 140, 146, 168 k 178MMnpnnonyHeMtui 

TOHHOa MH^OpMaUHM 0 AlACTSHWIMIOM nO- 

Pkmotpo ■NyrpoNHtA notopxMOcm koaohhu 
(noaaaaMMX tuMepMreAX nepMMerpa. MMopo- 
mmx npM cnycxe rpy© ■ cxaaxuiMy ah* excne- 

PMMOHTO) OflTKMAJIfcHUM 0111110701 MAW 0 t 

mm no AMOMrrpy nam 3 mm no nepMMorpy, to 
oct* ni-rWe.+3. B otom cayta* ocoooe yc*- 

HMO M ACMOHMO O tlMAMHAPO AO PHX npM yCTO- 
HOIKO nAOCTWp« Hm&Tt* 0 pOJCOMfHAyOMIrt 

npeAft**** AOcntraeTCfl MAAOxtMax repnenw 

HOCTW 

npM MCnOAVMMNHH npOM30QACTMHM0A 
WN^OpMaUMM O TOAUtMMO CTOKKM TpyCM 0 MM* 
TOPOMO POMOWTO peWMOHAyOTCJI npMMMMOTfc 

nr-rwx+6. 

EOAbUIMMCTeO Tpy© COMOCMO MMOfWMC" 
ACMMUM SOMOpaM MMOOT A^ACT BM T ftJtt M W 0 
tHOIUHMA M OCOOOMMO OHyrpOHHNfl AH*M6Tp4# 

npMG«UHTeAbHO ho 1 mm Oojimuo mommhxa*- 

MUX SHfrlOHMft. HTO HIXQAMTCA 0 npOAeAOX N 1 

CO0TMTCT1MM c AOnycxaM* no rOCTy. KpOMO 
toro. patera c ^aKTHHOCXMM NamroM a npeAO* 
n ax +6 mm anoftH* npnOMMCMa * mo eueueeeT 
npoauuiOHMa AorrycrMMUx Marpyaox. 

nocao ycTaHOBKM nopaoro nxacrupa 

■MyTpOMHMa AHOMOTP d»»M nOpttMtTp t\m C0- 

OTaeTcraoMHO cocraaaattT 
tf •*< - <f -2d- feu - 6; 
n w1 -*{d.*j-2dHWM- 18. 

C^MTM.HTOCMAeMMXOtfMt H Tim f, 

xo onwpjioTcx na npoMieOACroeMMye AOcy- 
MQHTauMio m fWO. Aaa ysacrxa 

AaoAMoro napoxpMnca comacMO motoamm 

ft W&MpBOT WM»in«KTMM« AMOMCTp BM0UI*e* 

noftapxMocTM da m nep*Merp Hi eToporo 
cmpa 

da-d».i + 2-<W-6*2-<W«-4: 

rh - n^n ♦ 6-rw - 18 - 6 - rw« - 12. 

TaufM oCpasoM. npn eufepo nepaoro m 
•Toporo ruiacTupeA poxoMOMAyoTca np*H*- 
Mi* n 1 - rw*. ♦ o m n a - n •*,« - 12 (no* 6 - 3). 

B aHa^HMM fh Moryr Got* bkccchw aop- 
pexTMftw no pejyiitTaraM ycTanoexM nepaoro 
ruiacTupa. Earn ycMiwto mo AopMMpycme* ro- 
Aoaie npM ero pacuiMpeMMM oxAxteTtx imiw- 
Tenwno HMxce MopMXAkMoro (14-18 t)- npMj- 

HXK TOCO, *TC AeACTftMTOJUWOe n^M.K OOAMUa. 

rh cAOAyor awOpaTk yaeAMHOMMUM Ha 2-5 mm 
copaSMOpno creneMM yMOHvuieMMa Aewcra*- 
tcawmoA oceeo* cwiu, bcam yctutMe OKixeTca 
•uuia mopmu. rii cneAyor yKXMuiiMTv coot- 
•eTCTayioutMM o6pa30M. 



TavMM o6pt30M. c HepeftCHCTiy Ht> 
>ntM.K > rh yMecTMu ateAyioiUMe AOno/iHe- 
mm«: 

ni-!W + 6;rh-n t **-12 ±(2-5). 

5 A^MMy napaoro nnactwpx eu6»fpa«)T tik. 
mto5u neptKpwTk ao+ckt c AOcraTOHMUM ne- 
pexiwctOM aaepx h aMMa (+ 1 5-25 m). B wmsm- 
My napaxiiacra cneAyaT au6Mp«Tb a yea- 
aaMMhtx npoABftax. yeeAircMaa* mam yMen vuiaa 

10 era o iaimcmmoctm or creneMM aoctompho- 

CTM MM^OPMaitMM O pftMepO M MCCT6 AO^CKTa. 

Aammb eroporo rwacTwpn npexg^e »cero aoa- 
mhm cooxaercTaoMTv c sanacoM aaviho ac- 

#«KTMOA H#CTM KOHOHMM M MpflpblMT^ COOT- 

15 aoTCTayKMUMA yMacrox nepaoro rmaaupa. 

Cs*na«, hto nepauft nnacrwpw ycraHoa- 
aoM a rpeOycMOM Mecre m o5ocnr<aMO maim- 
moo nepeRpyiMa Aa^exra c nepexAecTOM no 
AftMHft, npM auOopo pasMepoa m cxcmu ycrt- 

20 MoasM aroporo rotaerwpa aoiMOXCMy oieAyo- 
utna upMaHTy. TexMOAOTM* ycraHOftKM nnac- 
rupe auimaeT rpn arena: pacutMpeMMe m»- 
na/iWMoro ysacTKa Ana jauerwMMH nnacrupa 
c oOcaAHOft KOnOMHoA rr/TCM amrMaaHMx ao- 

25 pMMpyxMitefl roAoaxM noA A^aiieHMeM roww 
AQMXpaTOM na aenMMMHy ero xoAa -1,5m npn 
yAepxcaHMM n/iacTwpa or oceooro cMeuieHMa 
ynopOM ycrpOMCraa; pacumpeHMC ocMoaHoro 
ynacTxa naacrwpa npoTarMaaMneM AOPMMpyt> 

30 meilrortoaKM(oOwsMo6ea AaaaeMMa) Taaaaon 
cmctcmom, mtacTwpt npM 3tom pasrpyxeaerca 
or oceaoro aoXAeAcTaNa ronoeaM sepea na- 
HUtHuft pacuiMpeMMUM ynactOK na xoaoMMy: 
aanpeccoaxa pacuntpeMMoro naacrupa mmo- 

35 roapaTMUMnpoxoAOMAOPHMpyiouieHronoaKM 
noA Aaa/ieMMeM. 

OnacHOCTw CMemeHMfl n/iacrwpa no ao- 
aommo aoaHMxae? na btopom arena yctaMoaaM 
Mj*aa NeAOCreTOHMoro iauennew* Hasan ^ho- 

40 ro pacuiMpeMMOro ysactxa, *«enpMMep npM 
aMa*axTeAWHOM MecooTieTcr*** Mararoa. npM 
MeAOcretosHOM mam ou»"ieTeAbMOM Merara 
NeseAWMwn ymsctok nocAe pecuiMpeHMa mo- 
Aer 6wTk HeAOcraroMHo npMxtar k koaomhc. 

45 npM OoAtuiOM mjGutoshom narare rnAPOAOM- 

KpJT npM MAXMNOM AXlAeHMM M0«CT »T»HyTk 

roAoaxy a nxacTupv hx HeaMaNMreAbHyo 
sxcTfc caoero xoAa. 

Btopoa nnacTMp^ ewnoANaeTca c nepn- 

50 MerpoM corAXCNO pexoMOHAauMM. ahmmx npw- 
MMMaetca a cooreercTaMM c aamhoA nepaoro 
ruiacmpa neioc 1.5-2.0 m. npn cnycxe mm*- 
mmm KOMeu pacnoAxraor hx 1.5-2.0 M hmxco 
Topux nepaoro nxaciMpa. AaAee - paCuiMpe- 

55 HMe MesaAkMoro ynxcTxa c paarpyaxoA aepx- 
Mxro ropua nAXCTupa a ynop Aopna. xareM 
npoTarMttHMt AOpMwpyiomeM roAoexM 6es 
AaaAeMMa - pacujMpeHMe ocmoohom sacm m 
aanpeccoaaa nAacrupa e HecxoAbxo npoxo- 
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120-150 «7cm\ 

TftXMM oflpwoM AOcmrMTCi rapwoHpo- 

•AHHOA pACUJHpAMHA K*HAAWKOrO fOCTAl HA 

noAwwa xoa nwoAOMRprra. tix kjc nepM- 
m«tp •toporoiwacTup* HAynjcnta wuoTOp- 
ua neptoro m 12 mm ma*uu« nepMMfltpa 

O6CAAH0A KOflOKMU IW M PACUWPOMMA ffipO* 
KCXOAHT npM GOJIMIJOM OTptttlATAAMtOM MATA- 

re (no cymtcny • OeaonopnoM paxmma). np« 
nocncAyvuiMM npoTAmMMtm A*>PM*py*Httifl 
roitowM 6aa nMcrypfc ahOo y/W 

XMK6TCA 9ft CH6T AAllAftAflHMA HAHAAWW© 
yHMTTXA ■ KOAOMHfl* A*0O CMCtH**TC« »»*PX AO 

ynopt pACumptHMUM ynacntoM ■ Topm\ r*9- 
pMfO niucmpmynop oOACn*** MAAft**uO, 

TAX XA* nepWMTp pACUIMPANMOrO yHACT«A 

•Toporo iwiAcnip* ma 6 mm (no a**ma 2 
mm) npAtwuiatT iHyrpAMHttio noAApxHOd* 
nepAoro nnacmpx 

PACUIMpeNMft OCMOAMOft HlCTM VTOpOfO 
nAACTMp* HIKeflN AWH« npOMJAOAHTCA 
AOpHApyOlUAA WMttA U* A""""* T.A. c 
MMHKMJAkMUM OCCAMM yCKAMeM, HTO TA**A 
HCKAtttAAT CJtraAHOCTV. rVHCTVpW lApAMTH- 
POAAH OTCMeiUAMHA nO XOAOMMA MA AA AWWH y. 

npOAUiuAiomy* tneuHAHkMO npAAycMOipAM- 

HOA CMAUlAHMt. tCAf A* WHO pAJMAlUAATCA 9 



cooTMTCTAyoutAM MtcTC. nonnocTHo rxpe- 

KpUiA«*«WAOAOMMM. 

0 0 p M y A A MAOftpOTOHMA 
Cn0C06 PAMOMTA 06C0AMOM X0A0MHU. 

5 txAxxAioupiA cnycA « M#ciy ac$«kta o6caa- 
hoA koaommw A*y* npoA0«WMO rt*p*poMM- 

HWX n«ACTMpAfl M NX OOCAAAOAlT#AkMyX> 
yCTAMOAK/ AMAXAACT M npwttTW A ©5CAAM0H 
KOAOMHA r*W*AA**4eCK0ft AOpNH pyXHKA A TO- 

10 A9AK0A. OTAMHAWttlWftCA TAM, HfO. C 
HAAbff nOAMUIAHMA A^AKTMIHOCTM pAMOMTA 
OOCAAMOa EOAOHMM SA CW yMVIHWIIW yCTOA- 
SMAOCm lUIACnipAA ABMCTAMK) CMMHAIOUIMX 
yCMAMA PPM A*npACCMAX. np*»uifljcm*x 8- 

15 9 MHA» HApKMATp OAp«OfO yCTAHAAAMAAAMOni 
ftAACfMpA *u5*P*X5T 60AMIf A nAPMMATpA pA- 
MOHWpyAMOft OCCAAHOA KOAOMMU, nAPMMATp 

Atoporo ycrtMAAAMAAeMoro nnAcrup* am6m- 

P*WT MAMM0MM TiepHMATp* nApAOTO yCTAMAA- 
20 AMAAAMOfO nAACTMpA. A AAMMy ATOpOrO 
yCTAMAAAMAAAMOrO IIJlACTUpA • wGMpaiQT 

OoamaaA ahmma neptoro ha •aamnhmy, 6o*w- 
utyo pA&mro Wfli r*w*n**£*°* A0p*w 
ppva&A roAOAXM, npMNAM nep«A ycriHOAxoA 

25 ATOpOfOnAACTWpAOAMHHAArOTOPUO«CMAtHA* 
IOT OTMOOMTOAbHO TOpU* OApAOfO MA AAAHNHMy 

pACcmro xoa» mAPAtAMsocxoA Aopnwpyio- 
uieU ronoAXM a MAnpAAAAHHH, npoTHAono^OX- 

HOM HAnpAAAAHMO pA60SAfO XOA* 

30 «HHecxo# AopHHpy«iuAA toaoaxh. 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi - Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter P^ are 
respectively 

dinl - din.str. - 26 = din.str. - 6; 
Pinl = ^(din.str. - 28) = Pin.str. -18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (d^str. and Pin.str.)> f° r * e section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

<*2 = dinl + 2 = dutstr. - 6 + 2 = d^tr. - 4; 

P2 = Pinl + 6 - PhLstr. - 18 - 6 = Pin.str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 

Pi - Pin.str. + 6 and P 2 - Pin.str. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual ?m.str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality ?\ > Piastr. > P2 : 
Pi = PiiLStr. + 6; P 2 = Pin.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str.> expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - PinI *» Piastr. - 12 - Pin.str. + 6=6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two tongitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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